Correlation of morphological transformation to sister chromatid exchanges induced by split doses of chemical or physical carcinogens on cultured Syrian hamster cells.
The relationship between the induction of DNA damage as reflected by sister chromatid exchange (SCE) formation and morphological transformation in exponentially growing Syrian hamster embryo cells was determined quantitatively after split doses of chemical or physical carcinogens. With split doses of carcinogen separated by 2 to 24 hr, only N-acetoxy-2-fluorenyl-acetamide (0.50 microgram/ml) enhanced both SCE induction and transformation when compared to single exposure. Split doses of N-methyl-N'-nitro-N- nitrosoguanidine (0.20 microgram/ml), mitomycin C (50 ng/ml), or ultraviolet light (3.0 J/sq m) were less effective than single exposures, while split doses of methyl methanesulfonate (40 micrograms/ml) caused transformation frequencies similar to a single treatment and decreased SCE frequencies with time intervals greater than 4 hr. Split or single exposures of X-irradiation (200 R) resulted in similar low frequencies of transformation and SCE. Contrasting with these results, a significant potentiation of SCE occurred after split doses of N-methyl-N'-nitro-N-nitrosoguanidine in cultures arrested in G1 with arginine-glutamine-deficient medium or by contact inhibition compared to a single treatment. This response was attributed to the interaction of carcinogen with DNA containing unrepaired damage and demonstrates the importance of the cell cycle phase of the target cell during carcinogen exposure for the induction of SCE by split doses of N-methyl-N'-nitro-N-nitrosoguanidine. The similarity of responses for transformation and SCE induction with split doses of carcinogens suggests that DNA lesions involved in SCE are essential for the initiation of neoplastic development.